cmF2 and therefore fulfills high-power requirements for laser-plasma interaction experiments. The 40 probe laser is now routinely used for Thomson scattering. Successful experiments were performed in gas-filled hohlraums at electron densities of n e > 2 X 102km-3 which represents the highest density plasma so far being diagnosed The understanding of laser-plasma interactions is an important research area for laserdriven inertial confinement fusion (ICF). In present ignition target designs, the laser beams traverse large-scale length, high-density plasmas1 where they are absorbed but also encounter losses due to stimulated Brillouin and stimulated Raman scattering2. These processes are sensitive to the plasma conditions such as electron temperature3v4 and density as well as to ion wave damping 5,6 These parameters determine the threshold, gain, and saturation .
of the instability and, therefore, the amount of laser energy lost by stimulated scattering processes. At the Nova laser facility, we have developed Thomson scattering to measure these quantities since Thomson scattering is known as an accurate diagnostic method7-l2
for temporally and spatially resolved measurements of plasma parameters.
The Thomson scattering techniques relies on a high-power probe laser which is focused into the plasma. The laser light is scattered by the electrons of the plasma giving the desired information when analyzed with a spectrometer. The Thomson scattering cross section is remarkable small (oh = 0.665 x 1024cm-2) so that a high-power laser is a necessary tool to apply this diagnostic7. In addition, the long-scale length plasmas produced in inertial confinement fusion research are typically high density plasmas with electron densities of % N 1021cmS3. In this regime, absorption of optically laser light with wavelengths of 350 < Xs < 800 nm becomes important. Furthermore, dispersion of optical light is nonnegligible at high densities so that the phase and the group velocity of the light wave are affected. In order to reduce both effects, absorption of the probe laser and dispersion of the light wave, a short wavelength laser is desirable.
For these reasons, we have implemented a high-energy, high-power 4w probe laser at the Nova laser facility. This capability is particularly interesting to understand the plasma conditions in closed-geometry hohlraums used to indirectly drive the implosion of a spherical fusion capsule. Thomson scattering in hohlraums is presently being applied to measure the plasma conditions in terms of electron and ion temperatures as well as macroscopic plasma flow13. It is important as a diagnostic of stagnation in these hohlraums and to benchmark radiation-hydrodynamic computer codes14f15 which are routinely used to design 2 future ignition experiments.
In this paper we give a detailed description of the 4w probe laser and focus on the properties which are critical for successful target physics experiments.
The presently used 4w capability has a large number of advantages over the earlier 2w was separated out between the main amplifier chain, which has an output frequency of lw, and the frequency converting crystals, and redirected to a separate dedicated port of the Nova target chamber. Figure 1 shows a schematic of the beam path. It consists of a total of 12 mirrors with 4 of them forming a timing trombone, two KDP crystals for frequency conversion from lw to 4w, a focusing lens and a debris shield which is also used as a vacuum window. Figure 2 shows a picture of the first pick-off mirror and a near field image with the split 3 between the two 46-cm amplifiers and the boundaries of the pick-off mirror.
The vertical I disk split is about 6 cm wide and is necessary to mount the 46 cm amplifier glass. The diameter of the pick-off mirror is 15.2 cm and mounted such that the normal of the mirror is at an angle of 12" to the beam path. The disk split is roughly through the center of the mirror reducing the effective area of the probe beam to 72 cm2 which is a fraction of 2.3 % of the total area of Beam 8 (3,200 cm2). After the first pick-off mirror, a maximum energy of 310 J at lw (1.053 pm) was measured in a 2 ns long square laser pulse of 10,000 J (lw) by using a full-aperture 23 cm calorimeter. This is the expected result based on the area of the pick-off mirror. Eleven mirrors are used to relay the beam to the Nova target chamber where it is frequency converted and focussed on target ( The overall conversion efficiency can principally be improved by optimizing the conversion from lw to 2w with dedicated system shots and by using surfaces of the optical components with a low-reflectivity coating.
The 4w probe laser spot size was measured by shooting the probe on a 2pm thick gold disk. The x-ray emission at 2 keV was observed with a temporal resolution of 80 ps employing a gated x-ray imager. We find a spot size of 60~mx120~m which is about 6 times the diffraction limit. Deviations from a diffraction limited spot size are due to beam aberrations, both static and dynamic, in the optical train. This results in an intensity of > 3 x 1014W cmA2 (at 4w) at which Th omson scattering from hohlraums was successfully performed at 5 2w in earlier experiments using one of the ten laser beams of Nova as a low energy probe.
The new 4w capability adds more flexibility to the device and experiments are presently being performed measuring plasma parameters at different locations inside of hohlraums which are heated with all ten Nova beams. 
